Acute renal failure during pregnancy is a very rare and dangerous medical complication. Here, we report a primigravida at 31 weeks gestation who complained of oliguria, high fever, flank pain, nausea, and vomiting for 3 days. The patient's history was unremarkable. Her laboratory findings and ultrasonography revealed acute renal failure. After delivery, the patient had no complications and normal laboratory findings. Thus, if the gestational age is appropriate to deliver the baby, prompt delivery is important to prevent acute renal failure during pregnancy.
Introduction
Acute renal failure during pregnancy presents an important clinical challenge. This disease is uncommon, occurring in only 1 of every 10,000 pregnancies [1] . In recent years, the incidence of acute renal failure has decreased in developed countries, but it continues to be associated with significant mortality and long-term morbidity [2] . Acute renal failure during pregnancy is associated with a high risk for maternal mortality (9% -55%) [3] . General management of acute renal failure begins with correction of underlying etiological factors and removal of renal toxins [4] . Acute pyelonephritis can lead to acute renal failure in the pregnant women.
Here, we report a patient with acute renal failure during the third trimester of an otherwise uncomplicated pregnancy.
Case Report
A 29-year-old woman at 31 weeks gestation of her first pregnancy presented with a history oliguria, high fever, flank pain, nausea, and vomiting for 3 days. The patient's medical history was unremarkable. At the time of admission to our hospital, the patient appeared ill, her body temperature was 38.7˚C, and her pulse rate was 92 beats/min. Her blood pressure was 120/70 mmHg.
Laboratory tests revealed a white blood cell count of 9470/µl, a hemoglobin level of 10.8 g/dl, a platelet count of 156,000/µl, a C-reactive protein level of 16.69 mg/dl, an erythrocyte sedimentation rate of 120 mm/hr, a blood urea nitrogen level of 34.3 mg/dl, and a serum creatinine level of 5.1 mg/ml. Serum protein, calcium, and electrolyte levels were normal, as were the results of liver function studies.
Her abdomen felt soft, but both flanks were tender. The uterus was appropriately enlarged for 31 weeks gestation. The fetal heartbeat was strong at approximately 140 -160/min. The results of the remaining general physical examinations were normal.
On the second hospital day, labor induction was performed because of renal symptoms. However, labor did not progress well, so the patient underwent an emergency Cesarean delivery of a live male newborn weighing 2090 g. The newborn had no other abnormalities.
We arranged a renal echo study on the first postoperative day, and it showed a bilateral swelling kidney with increased parenchymal echogenicity. The patient received 9 days of ceftriaxone 2.0 g treatment daily and conservative therapy with a good response. On the fourth postoperative day, the serum creatinine level was 0.8 mg/dl, and the patient was discharged. At follow-up, she remained well and renal function values continued to be within normal limits.
Discussion
Acute renal failure is an infrequent but life-threatening complication of pregnancy. Since the 1960s, the overall incidence of pregnancy-related acute renal failure has decreased from 1/3000 to 1/15,000 -1/20,000. Similarly, the proportion of total cases of pregnancy-related acute renal failure has fallen from approximately 20% -40% in the 1960s to approximately 2% -10% in the 1980s [5] [6] [7] . Coincident with these declines, little change has been observed in the overall mortality and long-term morbidity rates [4] .
Pregnancy has a minimal effect on renal function and is usually not associated with postpartum deterioration or development of end-stage renal disease. In general, no consensus has been established regarding a definition for renal failure during pregnancy, and definitions range from a creatinine level above 0.8 mg/dl to the requirement for dialysis [8] .
The pathophysiology of renal failure in pregnancy can be categorized according to anatomical pathology, hemodynamic changes, abnormal substrate handling, and acidbase abnormalities. The most common cause of renal failure in pregnancy is preeclampsia; however, only about 1.5% -2% of preeclampsia patients develop failure [8] . Renal failure is typically associated with septic abortion, preeclampsia, or uterine hemorrhage from placenta previa or placental abruption.
The initial management of renal failure in pregnancy commences with treatment of the underlying causes. Pyelonephritis can lead to sepsis and acute renal failure in both pregnant and non-pregnant patients; however, an increased risk of acute renal failure exists due to pyelonephritis in pregnancy independent of the presence or absence of sepsis [4] . One historical study showed that 25% of women with pyelonephritis in pregnancy demonstrated a significant decrement in glomerular filtration rate without sepsis [9] . The initial approach to management of our patient was similar to that for acute pyelonephritis management. She was administered antibiotics intravenously.
Our case was considered acute renal failure associated with pyelonephritis. In conclusion, acute renal failure during pregnancy is a rare condition and remains a serious medical complication of pregnancy. The treatment of acute renal failure during pregnancy is correction of underlying disease. Therefore, it is important to quickly find the cause of acute renal failure. We experienced one case of acute renal failure during pregnancy and reported this case with a brief review of relevant literature.
